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SUBJECT * Trip report «f Visit to V. right-Patto raon 

Air Force Base, QbA» 


1. On 12 arid 13 Key I960, 


visited WriLght-Pattereon 


of the n±&& Oynenies Branch of the Flight Controls 


AF3 to discuss the general aspects of eeroeiearticlty sad its influence 
on performance, stability, sad eaatrol of h d^ per forwaae e aire>**fc» 
Dis cussions were held with I l of the Aercmeehanical Branch 

and I 

Laboratory. 

2. Much work has been done toward perfecting Methods of e^laafciag 
the effects of aaroelasUeity* By considering only the steady state 
c onditions of flight, a method has been devised to estimate the ehan^ 
of performance end flight characteristics of an elastic airplay using 
a rigid body as the base* This method uses a rigid wind tunnel nedel 
with sufficient pressure plok-ups to accurately determine the pressure 
pattern over the entire surface* Qsw this pressure distribution Is 
known, a modified linear line theory is used to calculate the preseure 
distribution over the defamed wing* Although this pressure pattern 
is a function of the wing distortion, it Is net necessary to actua lly 
measure or calculate the magnitude of deflection* A method of nathea at ios 
using ‘‘aerodynamic operators’* solves the equations of the two depex^nt 
variables simultaneously. This new jweesure dlembutl« «*»***»“? 
used to revise the rigid body psrfornasoe est i ma t i on s and to mloulato 
the supersonic stability and control tori.mti'W# • Good correlation 
oodL&t# b©twe®a th#o$y t&H %iws0l 

3* The thsrmoftLaatio offsets present another set of basic problem 
due to the change in setal stiffness with temperature. Agai* theory and 
wind tunaal results are in fAir agreement. However, the thermal transients 
are not inolmled in the studiee to dale. Also, net enough study has oesn 
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done aa yet to estimate the offsets of "creep" or thermal fatigue.” 

It Mgr be necessary to replace parte sad/or the entire vehicle alter 
a gives amount of tiae/heat usage* Although the heating is a function 
of Mach number, the overall problem of aero and thermal elas t i c i t y 
is not necessarily worst at high Mach. The lift curve slope and 
dynamic pressure are la$ortant variables, both decreasing at higher 
altitudes, where generally the higher Mach numbers are experienced. 

Mind tunnel studies also show that the supersonic stability derivatives 
do not change appreciably with Mach. 

4* Estimation of the flutter characteristics under the influences 
of supersonic flight and thermal effects is not es well In head as the 
deformation estimation of static flight* It is possible to estimate 
a flutter boundary when plotting dynamic pressure divided fay a stiff- 
ness factor vs Mach number. The estimation of the airplane characteristic* 
using the same parameters is not satisfactorily done. Generally, this 
latter estimation can be mads within 10 %. The aircraft labs require a 
safety factor of 30'£» thus providing a 20 % pad. However, in flutter 
estimations the thermal gradients, creep, thermal aging, and the change 
in elastic coefficients with teat mast be taken into account. To date, 
no satisfactory method has bean devised to account for these factors. 

The flutter determination is deos through a lengthy flight test evaluation. 


5* It is imperative, however, that accurate flutter investigations 
be made to determine the vibration nodal points in order to suitably 
locate the autopilot pick-ups. Unfortunately, these nodal points shift 
with Mash number, thus greatly complicating the autopilot installation. 
Consideration is now being given to l ocat i ng a aeries of pick-ups at 
the individual nodal points and programming the autopilot to receive 
information as a function of Mach. Bo opinion would be expressed on 
the reccausendation of linear vs adaptive autopilots . 


6. A short visit was alee made to the B-?0 project office. Very 
little aeroelastic information le available at this time. Although a 
major wind tunnel effort la scheduled, very little of the program has 
been dens. The only conclusive test aesmqpliahed so far determined that 
the mathematical estimation of the elastic effects on the rudder was 
conservative . Hence, a redesign to provide additional direc tion al 
stability was necessary. This redesign will probably result in inoreassd 
aerodynamic drag, increased weight, and increased system complexity . 
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7. The many laboratories and facilities at Wright-Patterson enjoy 
the enviable position of being a collection agency of the latest infor- 
mation on the research programs of all types. In addition, aatch basic 
research and applied techniques testing is being dens "in house." It 
is strongly rec oa ta eado d that the contractors cm the programs establish 
suitable liaison with these labs (possibly through I I * s office 

for eever, if necessary) and mai n tain a working relationship there in 
order to talcs full advantage of the vast amount of knowledge that is 
available for the asking* 
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